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Claims 

1 . A fire-extinguishing agent, characterized by the fact that it contains at least one 
substance selected from fluorinated hydrocarbons represented by the general formula 
CHaClbFcCFzCHxClyFz (where, a + b + c = 3, x + y + z = 3, and a + x > 1) or the general 
formula CHa'Fb'CHm'Fn'CHx'Fy' (where, a' + b' = 3, m' + n' = 2, x' + y' = 3, and b' + n' + y' 
> 1) as an effective component. 

2. The fire-extinguishing agent of Claim 1 , characterized by the fact that the fluorinated 
hydrocarbons are 3,3-dichloro-l,l,l,2,2-pentafluoropropane (R225ca) and/or 1,3-dichloro- 
1,1,2,2,3-pentafluoropropane (R225cb). 

Detailed explanation of the invention 
Industrial application field 

The present mvention pertains to a new fire-extinguishing agent applicable to various 
types of fires. 
Prior art 

; As conventional fire-extinguishing agents used for fires, fire-extinguishing agents 

containing halons such as bromotrifluoromethane (R13B1), bromochlorodifluoromethane 
(R12B1), and dibromotetrafluoroethane (Rl 14B2) as effective components have been used. 
Problems to be solved by the invention 

Although the conventional halons have various merits such as a high fire-extinguishing 
performance, volatility, and no contamination of the objects being extinguished, since they are 
chemically stable, the [half-] life in the troposphere is long, so that they diffuse and reach the 
stratosphere. Here, a bromine radical or chlorine radical generated due to decomposition by the 
solar beams and reaches the layer ozone to cause a chain reaction and destructs said ozone layer. 
Thus, their usage has been regulated. For this reason, a new fire-extinguishing agent that 
replaces the conventional halons and with which it is difScult to destruct the ozone layer has 
been actively researched. 

The objective of the present invention is to provide a new fire-extinguishing agent that 
can be used as a substitute of the conventional halons and with which it is difficult to destruct the 
ozone layer. 

Means to solve the problems 
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The present invention achieves the above-mentioned objective and pertains to a fire- 
extinguishing agent containing at least one substance selected from fluorinated hydrocarbons 
represented by the general formula CHaClbFcCF2CHxClyFz (where, a + b + c = 3,x + y + z = 3 
and a + X > 1) or a general formula CHa'Fb'CHm'Fn'CHx'Fy' (where, a' + b' = 3, m' + n' = 2, 
x' + y' = 3, and b' + n' + y' > 1) as an effective component. 

As the fluorinated hydrocarbons represented by the general formula 
CHaClbFcCFzCHxClyFz (where, a + b + c = 3, x + y + z = 3, and a + x > 1) or the general 
formula CHaTb'CHm'Fn'CHx'Fy' (where, a' -l- b' = 3, m' + n' = 2, x' + y' = 3, and b' + n' + y 
> 1), l,3,3-trichloro-l,l,2,2-tetrafluoropropane (R224ca), 1,1,3-trichloro- 1,2,2,3- 
tetrafluoropropane (R224cb), 3,3-dichloro-l.l,l,2,2-pentafluoropropane (R225ca), 1,3-dichloro- 
1,1,2,2,3-pentafluoropropane (R225cb), l,l-dichloro-l,2,2,3,3-pentafluoropropaiie (R225cc), 
l,l-dichloro-l,2,2,3-tetrafluoropropane(R234ca), l,l-dichloro-2,2,3,3-tetrafluoropropane 
(R234cb), l,3-dichloro-l,l,2,2-tetrafluoropropane (R234cc), 1,1-dichloro- 1,2,2,3- 
tetrafluoropropane (R234cd), 3-chloro-l,l,2,2,3-pentafluoropropane (R235ca), 3-chloro- 
1,1,1,2,2-pentafluoropropane (R235cb), l-chloro-l,l,2,2,3-pentafluoropropane (R235cc), 1,3- 
dichloro-l,2,2-trifluoropropane (R243ca), l,l-dichloro-2,2,3-trifluoropropane (243cb), 1,1- 
dichloro- 1,2,2-trifluoropropane, 3-chloro-l,l,2,2-tetrafluoropropane (R244ca), 1-chloro-l ,2,2,3- 
tetrafluoropropane (R244cb), l-chloro-l,l,2,2-tetrafluoropropane (R244cc), l,3-dichloro-2,2- 
dichloropropane (R252ca), l,l-dichloro-2,2-difluoroprppane (R252cb), l-chloro-2,2.3- 
ctrifluoropropane (R253ca), 1-chloro- 1,2,2-trifluoropropane (R253ch), l-chloro-2,2- 
difluoropropane (R262ca), etc., can be mentioned. Among them, 3,3-dichloro-l,l, 1,2,2- 
pentafluoropropane (R225ca) and/or l,3-dichloro-l,l,2,2,3-pentafluoropropane (R225cb) are 
especially preferable. The mixture ratio of R225ca and R225cb can be selected from a wide 
range of 1 -99 wt% for the former and 1 -99 wt% for the latter. 

In the fire-extinguishing agent of the present invention, if necessary, other components 
such as a stabilizer, fire-extinguishing aid, and spray aid can be fiirther added and mixed. For 
example, nitroalkanes such as nitroihethane, nitroethane, and nifropropane, amines such as 
diethylamine, triethylamine, isopropylamine, triethylamine, isopropylamine, butylamine, and 
isobutylamine, inorganic gases such as carbon dioxide, nitrogen, argon, helium, and air and 
flons other than those of the jpresent invention such as tetrafluoromethane, 
ohiorodifluoromethane, l,l,2-trichIoro-2,2-difluoroethane, 2,2-dichloro-l,l,l-trifluoroethane, 2- 
chloro-l,l,l,2-tetrafluoroethane, pentafluoroethane, and 1,1,1,2-tetrafluoroethanecanbe 
appropriately added. 



* ["FioBs" in Japan are the same as "freons" in the U.S.] 
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The fire-extinguishing agent of the present invention can be used as is or can also be used 
by emulsifying or solubilizing it in water by a surfactant. Also, it can be used as a foaming agent 
for a foaming-type fire-extinguishing agent composed of a fluorine-containing surfactant and 
protein. 

Application examples 

Next, application examples of the present invention are explained. 
Application Examples 1-3 

Gasoline was added to a height of 15 mm fi-om the bottom of a pan with a diameter of 25 
cm and a depth of 10 cm; 30 sec after setting a ifu-e, the fire was put out by fire-extinguishing 
agents shown in Table I. The results are also shown in Table I. 

Table I 



Application 
Example 


Fire-extinguishing 
agent 


Fire-extinguishing 
time (sec) 


1 


R 2 2 5 c a 


2 0 


2 


R 2 2 6 c b 


2 4 


3 


R22Sc&/R225cb«3/7 


2 3 



R225ca: 3,3-dichloro- 1,1,1 ,2,2-pentafiuoropropane 
R225cb: l,3-dichloro-l,l,2,2,3-pentafluoropropane 
Application Examples 4-6 

The fire-extinguishing agents shown in Table 11 were put into a pressure-resistant vessel 
and fijrther pressurized to 25 kg/cm^ by nitrogen gas. Gasoline was added to a height of 15 mm 
firom the bottom of a pan with a diameter of 25 cm and a depth of 10 cm; 30 sec after after 
setting a fire, fire-extinguishing agents were sprayed. . The results are shown in Table n. 

Table II 
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Application 
Example 


Fire-extinguishing 
agent 


Fire-extinguishing 
time (sec) 


4 


R 2 2 5 c a 


1 5 


5 


R 2 2 5 c b 


17 


6 


R225ca/R225cb«4/6 


1 6 



R225ca; 3,3-dichloro-l,l,l>2,2-pentafluoropropane 

R225cb: l,3-dichloro-l,l,2,2,3-pentafluoropropane 
Effects of the invention 

The fire-extinguishing agents containing fluorinated hydrocarbons such as 3,3-dichloro- 
1,1,1, 2,2-pentafluoropropane (R225ca) and l,3-dichloro-l,l,2,2,3-penta£luoropropane (R225cb) 
as effective components of the present invfention are difficult to destruct the ozone layer and do 
not require a large change with respect to the prior art. 

Languages Services Unit 
Phoenix Translations 
November 12, 2004 
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PURPOSE: To obtain a new fire-extinguishing agent which can be used as the 
substitute of conventional halogen and which is hard to destruct ozone layers 
by using as the effective components of the fire-extinguishing agent such hydro- 
carbon fluorides as 3,3 -dich lore- 1.1,1. 2.2 -pentafluoropropane(R225c a) and 1,3- 
dichJoro-l,l»2,2,3-pentafluoropropane(R225cb), etc. 

CONSTITUTION: The effective component of a fire-extinguishing agent is one 
kind selected among hydrocarbon fluorides expressed by a general expression 
CH.CUFcCFjCH^ClyF, (a-hb+c=3. x+y + z=3, a + xfel) or a general expression 
CH.F,»CHmF«CH.F^ (a' + b'=:3. . m^ + n'=2, x'+y'=3, b'+n'-hy'il). 1.3.3- 
trichloro-l,1.2.2-tetrafluoropropane{R224ca) and the like can be mentioned as 
the hydrocarbon fluoride group which is the component of the fire-extinguishing 
agent. 3,3-dichioro-l,1.1.2,2-pentafluoropropane(R225ca) or I,3-dichloro-l,l,2.2,3- 
pentafluoropropane(R225cd) is especially preferable among the group. The mixing 
ratio of the R225ca to the R225cb can be selected within such a wide range 
that the former is 1 to 99wt.% arid the latter 1 to 99wt.%. 
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